A pilot randomised controlled trial comparing a health-related lifestyle self-management intervention with standard cardiac rehabilitation following an acute cardiac event:
colour-coded section corresponding to each of the five stages of change for each of the health riskrelated behaviours. Specific strategies that the patients could activate in order to progress to the next stage were listed in each stage of change section. This method ensured that the information in the booklet was tailored to the individual. 17 The booklet included the meaning of and the risk factors for CHD and participants were asked to identify the risk factors that applied to them. It also included a short quiz that enabled the patients to identify their stage of change and a section that provided information and strategies corresponding to the stage of change for each of the health risk factors.
Extensive measures including calculating the Flesch Reading Ease score 18 and the Flesch-Kincaid
Grade Level score to ensure comprehensibility of the HeLM Booklet were undertaken. The reading level of the HeLM booklet was targeted at a Year Six stage as findings from a previous study demonstrated that the majority of patients had left school before secondary education and 47.8%
had neither completed secondary school nor attained any subsequent qualifications. 19 The HeLM booklet was subsequently given to a Year Six student and three patients for assessment of readability.
Feedback of personal risk Risk factor card
Based on the patient's physical and laboratory data individual risk factor cards were generated that 
Personalised letter
Participants were mailed a personalised letter providing feedback about their existing habits relating to smoking, exercise and diet and how they felt about modifying these risk-related behaviours. This feedback enabled them to read the appropriate section of the HeLM booklet for strategies for risk modification.
Collaboration and communication with general practitioners
The general practitioners (GPs) of participants in both groups received a copy of the Reducing Risk in Heart Disease (RRiHD) 6 guidelines, participant's risk factor status, and the goal that the participant has agreed to achieve. GPs were required to provide support for these patients and reinforce lifestyle changes and inform participants of the exact values of their biomedical parameters to empower them.
Three supportive telephone calls The HeLM intervention included three supportive phone calls during the 8-week intervention period. The phones calls were delivered by a research assistant, with previous experience and training in motivational interviewing. These phone calls were conducted at weeks two, four and five following discharge from the hospital and each call was limited to [15] [16] [17] [18] [19] [20] minutes These phone calls strictly focussed on providing motivational support and encouragement and to monitor progress.
Fridge magnet Participants were given a fridge magnet that provided information on what to do in an emergency.
Health diary for self-monitoring Participants were given a health diary where they could selfmonitor their results, e.g. blood pressure, cholesterol, weight, and physical activity, with room to document subsequent values.
The HeLM intervention was conducted over a 6-week period. Most secondary prevention interventions are conducted face to face and include provision of information in an unstructured manner. The HeLM intervention is novel as it incorporates the TTM of behaviour change within a BI and is conducted in a less intensive format than conventional CR programs using telephone and postal communication. The HeLM intervention is designed to provide self management strategies, and brief motivational support using the telephone at a time suitable to patients. The HeLM intervention will potentially overcome barriers, such as waiting lists, transportation and scheduling of classes associated with participation in traditional CR. [11] [12] [13] The information strategies provided in the HeLM intervention can be accessed by participants in their own time. Thus the HeLM intervention is potentially useful for individuals in regional and remote areas , those without transport or who are working, particularly those working shift work.
Standard care
The control group received standard care, which included providing information relating to heart disease by health professionals in the clinical area.
As part of the study protocol participants in both groups were given the name and contact details of the CR centre closest to their home. Patients were excluded if: (1) they had major comorbidities, such as stroke and cancer that would complicate their convalescence; (2) their physician did not want them to participate in the trial; (3) they were unavailable for long-term follow-up; or (4) they were unable to understand English and personally give informed consent.
Methods

Participants
Recruitment strategies
The cardiologists, CR coordinators and the nursing unit manager in the participating hospital were provided with details of the project. Clinicians in the participating wards were briefed about study, however, no details of the intervention were given to avoid contamination of the intervention. The nursing unit manager was requested to nominate a registered nurse who had knowledge of the patients' diagnoses and treatments to act as a liaison between research personnel and the ward staff.
To identify patients, the liaison person was given a copy of the inclusion/exclusion criteria for the study. Recruitment to the study was undertaken by a research assistant who met the liaison person to identify potential participants. The clinical notes of these patients were reviewed to confirm eligibility. Patients suitable for the study were given a brief overview of the study along with a subject information sheet, and written consent was obtained.
Randomisation
Randomisation was performed by a statistician who was blinded to the trial details and who had no connection with the study. After recruiting each patient, the research assistant gave the statistician the patient's medical record number and continued to collect baseline data with no knowledge of the patient's group allocation. The statistician randomly assigned the patients to either the HeLM intervention or standard care using a random numbers table 25 . Allocation concealment was undertaken using sealed opaque envelopes.
Participants in both groups were contacted at week six of the intervention to organise a date and time for the 8-week clinic visit for data collection. Three attempts were made to contact the participants, after which they were declared lost to follow-up. The same data collection instrument was used for both the baseline and 6-week follow-up.
All patients who attended the follow-up visit were given a thank-you letter, pens, a recipe book from the National Heart Foundation of Australia, a pedometer, and a copy of the RRiHD guidelines.
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Outcome Assessment
Data were collected relating to clinical and behavioural risk factors, participation in Phase 2 cardiac rehabilitation and the feasibility of the study.
Clinical risk factors
The clinical risk factors investigated were incidence of Major Acute Coronary Event (MACE) including death and readmission to hospital for an acute coronary event, serum lipid level and blood pressure level. Baseline serum lipid levels were obtained from clinical records. Self-reports were used to identify incidence of MACE and follow-up serum lipid levels. The last blood pressure measurement that was recorded in the medical charts was used for baseline data. For the follow-up data collection, the blood pressure was manually measured according to the American Heart Association guidelines 27 using a sphygmomanometer and stethoscope. Recommendations from the RRiHD 26 were used as indicators for all outcomes .
Behavioural risk factors
Behavioural risk factors assessed at baseline and follow-up were smoking status, saturated fat, fruit and vegetable intake and participation in physical activity.
Smoking status was assessed using self-reports 28 and carbon monoxide (CO) monitoring. A breath CO level of 6 or 8 ppm 22 was taken as the cut-off between smokers and non-smokers. Dietary saturated fat intake was determined by using a 17-item validated Short Fat questionnaire. 24 Dietary fruit and vegetable intake was assessed using a 2-item validated fruit and vegetable intake questionnaire. 29 One serve of fruit was considered to be 150 grams of fresh fruit and one serve of vegetables was 75 grams. 30 Exercise habits were assessed using the Active Australia survey 31 which reports on the frequency and duration of a range of activities performed within a broad class of physical activity intensity. 31 Anthropometric measurements including height, weight, and waist circumference were measured to assess obesity. Information relating to participation in cardiac rehabilitation was obtained through participants' self reports and was not verified with source data.
Feasibility outcomes
The feasibility outcomes investigated were patient recruitment, protocol logistics, and acceptability of the intervention. Protocol logistics was determined by assessing the suitability of data collection methods and the completion of the questionnaires by participants. Acceptability was assessed by asking the participants to rate their satisfaction with the different components of the HeLM intervention on a Likert scale that ranged from 0 (poor) to 10 (excellent). In addition, participants were asked to provide personal comments about the intervention.
Statistical analysis
All responses received were coded to ensure confidentiality. The data were collated by the RA who was not blinded to the group allocation and analysed using SPSS 13.0. Statistical analyses were based on intent to treat and significance level was set at p<.05. Changes from baseline to 6-week after the intervention for behavioural and clinical outcomes was performed by using a two-tailed and independent Student t, and [chi] 2 tests, as appropriate. Recommendations from the RRiHD guidelines 6 were used for all outcomes. Approval to conduct the study was obtained from a health service and university. .
Results
Participant Characteristics
A total of 547 patients were discharged from the participating wards during the study period of whom 125 were eligible for the study. Fifty one patients agreed to participate and the remaining refused for various reasons (Figure 1 ). There were no statistically significant differences between the dropouts and the responders on gender, employment status and marital status. However, responders were significantly older (p=0.005) and had more years of schooling (p=0.040) compared to the non-responders. Seventy-eight percent (n=40) of the participants in the study were male and 22% (n=11) were female. The mean age of the participants was 57 years (±8.78 SD). There were no significant differences between the intervention and control groups in demographic characteristics at baseline. (Table 1 )
Clinical outcomes
Incidence of Major Coronary Events (MACE)
None of the patients who were contacted for the 6-week follow-up had died, required rehospitalisation for myocardial infarction or an unplanned revascularisation, or had a cardiac arrest.
Three participants were readmitted to hospital, of whom, one was admitted for non-cardiac reasons and the remaining two for revascularisation of the coronary arteries that could not be performed at the initial admission.
At baseline there was no statistically significant difference between the HeLM intervention group and the standard care groups relating to blood pressure, serum cholesterol level, BMI and waist circumference of patients. At the 8-week follow-up, compared to baseline values, patients in the intervention group had increased systolic blood pressure while those in the control group had a reduced systolic blood pressure. However, the difference in the systolic blood pressure from baseline to follow-up between the two groups was not statistically significant. There was a nonsignificant increase in diastolic blood pressure in both groups from baseline to follow-up. (Table 2) Cholesterol results were available for only 20 and 13 patients in the intervention group at baseline and follow-up and from 17 and 11 patients in the standard care group at baseline and follow-up. The mean cholesterol level in the intervention group reduced from 4.6 ± 1.5 at baseline to 4.1 ± 1.3 at follow-up. Similar differences were noted in the control group
At baseline and follow-up, the mean waist circumference for both males and females was higher in both groups compared to the recommendations in the RRiHD guidelines. The mean waist circumference reduced by 1.1 cm in males randomised to the HeLM intervention and by 1.4 cm in those who received standard care. However in females, there was a statistically non significant reduction in 4.4 cm and 1.3 cm in waist circumference among those randomised to the HeLM intervention and standard care respectively. (Table 2) The mean BMI in both groups was higher than the recommendations from the RRiHD guidelines.
There was a slight reduction in the mean BMI in both groups from baseline to follow-up. (Table 2 )
Behavioural outcomes
At baseline there was no statistically significant difference between the intervention and control groups in the number of participants who smoked, and at the 8-week follow-up, one participant in each group stopped smoking. The mean carbon monoxide level in both groups was 1.8ppm and there was no difference in this level between baseline and follow-up. Participants in the intervention group reported to be walking for a mean of 98 minutes each week at baseline which increased to 237 minutes/week at follow-up (p=0.18). In the control group however there was no difference in the total time walked between baseline and follow-up. A greater number of participants (n=14) in the intervention group reported to be engaging in 150 minutes of physical activity each week (n=14)
at follow-up
The mean fat intake for participants in the standard care group at baseline was 18.8 ± 6.8 than those in the HeLM intervention group (Mean 16.5±6.2). However, at the 8-week follow-up, participants in both groups had a non significant reduction in fat intake.
Participants in both groups consumed the number of servings of fruit according to the recommendations from the RRiHD guidelines. However, at the 8-week follow-up participants in the standard care group had a reduction and those in the intervention group had an increase in the number of servings of fruit per day (p=0.03).
Unlike fruit intake, vegetable intake was poor among participants in both groups at baseline. At the 8-week follow-up, however, participants in the HeLM intervention group increased their vegetable intake unlike those in the control group. These increases in vegetable intake were also below the recommendations from the RRiHD guidelines.
Participation in cardiac rehabilitation
Only three participants randomised to the HeLM intervention and one to the control group participated in Phase 2 CR. When asked if they were contacted by the CR nurse, 28 participants indicated that they were not contacted by any health professional other than the RA. One of the 28 participants who was not contacted by the CR coordinator but participated in CR reported that he attended following advice from the RA.
Feasibility Outcomes
Patient recruitment, including review of the exclusion criteria checklist, took an average of 5 minutes. The total time required of the patient was one hour. The personnel required to complete the HeLM intervention was a health professional experienced in motivational interviewing supervised by a registered nurse with a PhD. One research centre staff was needed to randomise the patients to study groups and a liaison staff to identify patients in the wards. Finally, patients needed an easily accessible place that was also private place to complete the questionnaires.
Blood pressure readings were available for all participants. However, none of the patients recruited to the study had their serum lipid level measured. Data for these clinical outcomes were obtained from self-reports of patients who could remember the values. At baseline assessment the CO level registered for the participants who smoked was consistently false negative. This result could be due to the timing of the assessment of CO levels rather than the Smokelyser, as many of these patients had not smoked for at least 24 hours prior to participating in the study, thus allowing for CO dissipation. 32, 33 Therefore, the usefulness of the assessment of the CO level in this study at baseline remains questionable.
Most of the participants completed the entire questionnaire without assistance, however five required assistance with some sections and three preferred the questionnaire to be read to them. A small proportion of participants for whom English was a second language had difficulties understanding some terminology used in the validated scales within the questionnaire, and required assistance from the researcher for completing the questionnaire.
Overall participants who received the HeLM intervention reported it to be extremely useful. Ninety percent of the patients stated that the timing for receiving the intervention was appropriate. All participants reported that the information provided in the Take the HeLM booklet was easy to read, could be understood easily and was useful. They also indicated that after reading the booklet they were able to see the benefits of adopting healthy habits, increase their confidence in being healthy and learnt to cope with difficult situations. Participants also commented that their partners and other members of their family found the HeLM booklet useful as it encouraged and supported them to adopt healthy lifestyle habits.
Seven participants indicated that they knew of only some of their personal risk factors and two indicated that they were not aware of any of their risk factors prior to receiving the risk factor card.
None of them were aware that once having had a cardiac event, the risk of another was approximately 20%. 34 Participants indicated that the risk factor card made them think about the health-related behaviour that they could change. Letters were sent to the GPs of all participants in the intervention group. However, none of them made any verbal or written contact with the researchers. It could be inferred that the GPs had no objection to the intervention. In general, no major issues were identified with any specific aspects of the intervention, suggesting that the content of the HeLM intervention was acceptable.
All participants in the intervention group stated that they valued the follow-up phone support and felt free to talk to the interviewer. The length of the telephone call varied between 5 and 30 minutes (mean length of time 17 minutes). They indicated that the telephone support motivated them to commence health-related behaviour changes.
Patients reported that the health diary was reported to be extremely to keep track of their clinical results.
Discussion
This pilot randomised controlled trial was undertaken to determine the feasibility of the HeLM intervention for risk factor modification in patients with ACS. In this study, 78% of the participants were male and 22% were female. Although this ratio of male to female participation is unequal, it is consistent with other trials undertaken in the cardiac population. 35, 36 Baseline characteristics in the intervention and control groups were comparable, which demonstrates success of the randomisation methods. 37 Participation in physical activity, and mean changes in BMI, WTHR, fat intake, and fruit and vegetable intake were greater in the intervention group. There was no difference in the number of people who had given up smoking between the two groups. The findings from the study are expected as the study was not adequately powered to determine differences in outcomes. Although,
conclusions cannot be drawn from these findings it highlights the difference in outcomes between the two groups. It was clear from the participants that the HeLM intervention succeeded in providing them with risk factor education and motivation to change behaviour.
The study methods were found to be feasible despite some limitations which have highlighted areas where the methods could be refined to ensure a larger study could be undertaken more effectively and efficiently. First, approximately half of eligible patients were missed because they were not able to be interviewed before their discharge time of 10am and they could not be kept due to pressure on hospital beds. Others refused to participate mainly due to inability to return for the follow-up data collection, work commitments and distance. This finding is consistent with reasons for patients not participating in CR programs. [11] [12] [13] Including these patients may have altered our results. The HeLM intervention has been designed to target these patients, therefore, future research should look into home visits for data collection to demonstrate the benefit of the HeLM intervention. Secondly limited resources prevented screening for cognitive status in patients older than 75 years who would benefit from the HeLM intervention. The inclusion of a validated instrument to assess cognitive function and ADLs in future trials will increase the proportion of eligible participants. The length of the questionnaire was also a limitation and therefore items identified as redundant should be removed for the larger study. It was not possible to calculate exact risk factor scores for patients using the Framingham calculator because the majority of them did not have cholesterol levels monitored. This could be due to the fact that all patients were receiving HMG-CoA reductase inhibitors, which are standard treatment for ACS, and that cholesterol monitoring in the acute phase would produce inaccurate results. The use of other risk factor calculators which do not rely on cholesterol values for risk calculation should be considered during the design of a larger study.
Cholesterol monitoring by the GP at follow-up should be implemented in the larger trial.
As is well-known a large number of participants had returned to work after their cardiac event, and were unable to be contacted to complete the intervention. To overcome the communication challenges, the researcher utilised other strategies such as voice messages with limited success. The use of text messaging and or providing after hours personnel to deliver the intervention should be investigated in future studies. 38 The HeLM study holds several strengths. Firstly, delivery of the intervention by a single trained person ensured that the intervention was delivered uniformly to all participants in the intervention group. This intervention was developed based on the principles of evidence-based practice and embedded in a theoretical framework namely the TTM that has been demonstrated to be successful in behaviour change. Individuals may have more than one risk factor and could be at different stages for each of these risk factors; the Take the HeLM booklet was therefore designed to incorporate the different stages of change for each of the behavioural risk factors. The HeLM intervention is potentially a useful model for secondary prevention as it can be delivered to a large population in a short time and can be accessed remotely. In addition, the HeLM intervention may be able to be adapted to other chronic diseases
Conclusion
The HeLM intervention has been developed as an option for is an option as a secondary prevention strategy to reduce cardiovascular risk and potentially has some advantages in terms of access and accessibility. We plan to systematically evaluate the hypothesis posed in this preliminary study in a larger trial to assess the effectiveness of the HeLM intervention to improve cardiovascular risk reduction, both in the short and long term. The systematic pilot study underscores the importance of preliminary studies to adequately determine sample size to detect differences between groups, assessing methods for recruitment and retention. 
